Abstract-This article discusses about the impact of new emission limits for nitrogen oxides (NOx) emissions which will be effective from 2021 for large combustion plants (LCP) in the Czech Republic and discusses about possible ways and techniques to achieve these strict emission limits.
I. INTRODUCTION
Reduction of NOx emissions is an ongoing task for all employees in operations, maintenance and development of energy equipment. Especially now, when it comes to the forefront so called energy mix and the use of fossil fuels is regarded as a relic of the past. It is needed to balance the advantages of fossil fuel burning with renewable sources. Emission reduction is essentially a permanent trend, which guides the development of combustion equipment from the very beginning of their use.
Permanent emissions reductions targets are contained in the legislations of all industrialized countries. It is headed by the EU with its very strict legislation. For the nearest future the outlook is being prepared, which radically changes the perspective on the use of fossil fuels, fossil fuel economy and the possibility of the development of the energy sector. The new emission limits will apply from the 2021. Stricter emission limits create significant demands on operated combustion plants. All aware of the consequences and the necessity of speeding up the quality preparation and change the view to the existing character of the district heating and electricity production.
Currently, most large combustion plants used to fulfill the NOx emission limits method, which was enough to meet today's emission limits. These are mainly primary and secondary techniques -especially the SNCR (non -selective catalytic reduction), which is installed on most units in the Czech Republic. On the new emission limit, applicable from 2021, most of large combustion plants in the Czech Republic are not ready. In the Czech Republic, majority of existing large plants burning fossil fuels are not ready to new emission limits according to BAT. Old combustion plants must already use the primary and secondary denitrification techniques to fulfil current emission limits. The main primary techniques include reconstruction of burners, better distribution of the air throughout the combustion chamber and installation flue gas recirculation. In the Czech Republic is chosen (as secondary denitrification technique) the SNCR it is mainly due to lower investment costs. The new facilities have been designed taking into account current valid emission limits and therefore can reach current limit just with primary measures. In Table no . II. there are selected examples of specific combustion plants and NO x emissions, which currently emit. In this table, they are assigned emission limits that will be valid from 2021. As can be seen, only two devices will be capable to fulfill new emission limits and at the remaining facilities will need to consider the introduction of a new or different denitrification technique. 
II. EMISSION LIMITS

IV. TECHNIQUES TO REDUCE NOX EMISSIONS
Nitrogen oxides that are formed during the combustion of fossil fuels are mainly NO and NO2. NO takes over 90 % of the total of NOX in most types of combustion processes. This ratio may be lowered when primary techniques are used to reduce NOX emissions. There are three different formation mechanisms for NOX emissions:
-thermal NOX -prompt NOX -NOX from fuel
Techniques that are generally used to prevent and/or reduce emissions of nitrogen oxides are divided into:
-primary techniques -secondary techniques Primary techniques allow the control of NOX formation and/or reduction in the combustion chamber. There are many variations of primary emission reduction techniques to prevent NOx formation in combustion plants. A number of primary techniques are currently used in large combustion plants.
Secondary techniques are used for reducing the nitrogen oxides (NOX) that are already formed. They can be used independently or in combination with primary techniques. Most flue-gas technologies to reduce NOX are based on the injection of ammonia, urea (or other compounds), which react with the NOX in the flue-gas. [4] Secondary techniques:
-selective catalytic reduction (SCR); -selective non-catalytic reduction (SNCR).
The selective catalytic reduction (SCR) is widely applied for the reduction of nitrogen oxides in flue-gases from large combustion plants. SCR method reduces NOx with ammonia in the present of catalyst to reach higher degrees of conversion at lower temperatures than SNCR. SCR operate within temperature window 300 -450 ° C.
The selective non-catalytic reduction (SNCR) technique is another secondary technique to reduce NOx already formed in the flue-gas. Reaction proceeds without a catalyst within a temperature window (aqueous ammonia urea 900 -1050 °C and anhydrous ammonia -880 -920 °C). If the reaction takes place at a different temperature window it leads to ammonia slip and higher temperature causes secondary formation of NOx. [5] The following Fig. no. 1 describes the actual efficiency of denitrification methods SNCR, which was achieved on a real combustion device. Based on long-term research on the device was selected a suitable place for the injection of reagent with respect to the ideal location with the desired temperature window. Correct reagent injection ensured a uniform concentration throughout entire cross section of the combustion chamber. So, they were created the ideal conditions for a perfect reaction. The graph in Fig. no. 1 shows that if you meet all the ideal conditions, the efficiency of denitrification methods SNCR is not more than 36%. The amount of reagent was injected with respect to the maximum allowable ammonia slip of 10 mg/NM 3 . Fig. 1 . Theoretical dependence of primary and secondary measures at 36% efficiency SNCR.
Generally stoichiometric ratio NH3/NOx is higher for SNCR method. It also means that operating costs are higher than in case of SCR implementation. There is also decreasing efficiency of boiler due to the injection of the water solution reagent for SNCR into the combustion chamber (heat of evaporation etc.).
In case of SNCR process there is higher ammonia slip and lower degree of NOx reduction.
In the Czech Republic are used mostly SNCR method, partly due to lower investment costs, and partly due to sufficient reduction of NOx emissions. In terms of new emission limit this denitrification technique is already insufficient (see Table I .). It is necessary to consider other technology for removal of NOX emissions. The SCR is possible solution, which is already abroad more expanded. [2, 5, 6] V. TECHNOLOGICAL OPTIONS FOR SCR CONFIGURATION There are three possible ways of SCR configuration in the concept of boiler. It is so called High -Dust, Low -Dust and Tail -End. Possibilities of arrangement are shown in Fig. 2 . They differ from each other by whether or not flue-gases are dedusted. The SCR instalation can by directly integrated in the boiler or it can be part of the flue gas desulfurization. 
High-Dust
High -Dust arrangement is shown in Fig. no. 3 . In this case the flue-gases from the boiler flows directly to SCR (with dust particles). The unit itself is positioned between economizer (feedwater heater) and air preheater, at this point is the appropriate temperature window. Then flue-gases proceed in the usual way -through filter/electrostatic precipitator (ESP) and fluegas desulphurisation (FGD) to the stack.
The main advantage of this arrangement is that it does not require additional heat source to ensure optimum temperature condition for catalysis. On the other side this arrangement can lead to poisoning and clogging of the catalyst.
Advantages:
-without reheating of flue-gas -stoichiometric ratio NH3/NOx
Disadvantages:
-boiler shutdown during the construction period -intervention with boiler construction -the necessity of maintaining the temperature window for the catalyst (when changing the boiler output) -greater wear of catalyst, frequent regeneration and exchange -higher operation cost Fig. 3 . High -Dust instalation of SCR. [8] Low -Dust Low -Dust configuration is shown in Fig. 4 , the flue-gas flows from the boiler to a high temperature filter and then into the SCR. Behind the SCR there is air preheater and FGD. 
Tail -End
Tail-End configuration is shown in Fig. no. 5 . In this case the reactor with catalyst is placed at the very end of the fluegas cleaning chain. In front of the SCR there is heat exchanger (e.g for natural gas) which ensures optimum flue-gas temperature for the correct functioning of the SCR.
With this arrangement, the SCR unit is outside the boiler unit. It causes minimal fouling of the catalyst, which contributes to the high catalyst life. The disadvantage is the need for additional heat behind desulfurization, which increases the operating costs. [7, 8] 
Advantages:
-long shutdowns of the boiler are not necessary. Boiler shutdown is only necessary to connect the flue gas duct -operation of denitrification is possible in any boiler configuration -lower wear of the catalyst, less frequent regeneration and exchange -lower operating temperatures -cheaper materials for reactor construction -stoichiometric ratio NH3/NOx [9, 10, 11] 
Disadvantages:
-the need for flue-gas additional heating Fig. 5 . Tail -End instalation of SCR. [5] VI. CONCLUSION With respect to planned emission limits according to BAT (EU), most of installed denitrification techniques in the Czech Republic like SNCR and primary techniques are sufficient just for "temporary period" i.e. until 2021. In the Czech Republic, there is only one large combustion plant that uses SCR.
Hope is fluidized-bed combustion technology, but even there are limitations. Optimization of most of the existing SNCR technologies and DeNOx primary methods for achieving the planned emission limits seem to be unrealistic. Most of these technologies are already working on the edge of technical possibilities to achieve the current emission limits. In the event that the planned limits will come into force in 2021, it is necessary as soon as possible to initiate the investment process to ensure the application of SCR for individual plants. This is for example the technology of Tail-End, High-Dust, Low-Dust and other potential technologies.
